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MICHAEL I. WATKINS and RICHARD B. EDWARDS declare and state: 

1. We are the inventors of the invention claimed in claims 21-29 and 50-58 of this 
Application. 

2. The attached exhibit A is a photocopy of laboratory notebook entries and other 
materials describing experimental work that was carried out in the United States, a 
NAFTA country or a WTO country. 

3. The experimental work described in Exhibit A was conducted prior to September 25, 
1997. 
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4. The experimental work described in the attached Exhibit A was carried out by one or 
both of us, or by a person acting under the supervision of one or both of us. 

5. The experimental work described in the attached Exhibit A corresponds to Examples 1 
and 3 of this Application, and shows an experiment in which a plurality of types of 
magnetic beads was used to detect multiple analytes in a sample using flow cytometry. 

6. As shown in Exhibit A, three types of beads were utilized - two sizes of SPHERO™ 
Carboxyl magnetic particles and one type of SINTEF™ magnetic particles. The three 
types of beads were differentiable from one another by particle size subrange. Each 
group of beads was combined with a different antigen. 

7. As shown in Exhibit A and described in this patent application, the three types of 
beads were: 

SPHERO™ Caiboxyl Magnetic particles, from Spherotech, Inc., 

Libertyville, Illinois, USA - poly(styrene/acrylic acid particles), 
4.35 micrometers (pan) in diameter, density 1.17 g/cc, containing 
12% magnetite (by weight) 

SPHERO™ Carboxyl Magnetic particles, from Spherotech, Inc., 

Libertyville, Illinois, USA - poly(styrene/acrylic acid particles), 
3.18 pm in diameter, density 1.17 g/cc, containing 12% magnetite 
(by weight) 

SINTEF Applied Chemistry, Trondheim, Norway - 

poly(styrene/divinylbenzene) particles, 10 /an in diameter, density 
1 .23 g/cc, containing 17.9% magnetite/maghemite (by weight) 

8. As shown in Exhibit A, pp. 1, 3 and 5, the particles were coupled to CMV, HSV2 and 
RUB antigens, respectively. Pages 2, 4 and 6 describe the beads. As shown in Exhibit A, 
pp. 7 and 8, the particles were then mixed and contacted with patient samples having 
known quantities of CMV, HSV2 and RUB antigens, including combinations of such 



Michael I. Watkins and Richard R. Edwards PATENT 

Application No.: 09/905,338 

Page3 

antigens, and were subjected to flow cytometry. The results are shown in the table on p. 

7 of Exhibit A and below in Table n, demonstrating that multiple analytes could be 
detected using the magnetic particles described, in a flow cytometric immunoassay. Page 

8 of Exhibit A 

9. More specifically, the experimental procedure shown in the attached Exhibit A was as 
follows: 



TABLE I 

Amounts Used 



Bead 


Viral 
Antigen 


Amount 
ofBeads 


Weight of 
Viral Antigen 


Volume of 
Viral Antigen 


Volume of 
Phosphate Buffer 
(100 mM) 


4.35 fan 


CMV 


10 mg 


225.8 Mg 


322.6 /iL 


677.4 /aL • 


3.18 /an 


HSV2 


5 mg 


163.0 Mg 


815.0 fiL 


185.0 /iL 


10 /xm 


RUB 


5 mg 


5.2 Mg 


104.0 vL 


896.0 uiL 



The beads in each case were placed in test tubes and washed multiple times with 
100 mM phosphate buffer, pH 6.8, The washed beads were then suspended in the 
volume of phosphate buffer listed in Table I, and respective antigen solution was added 
(CMV antigen from Chemicon International Incorporated, Temecula, California, USA; 
HSV2 antigen from Ross Southern Labs, Salt Lake City, Utah, USA; and RUB antigen 
from Viral Antigens, Memphis, Tennessee, USA) in the amount listed in Table 1. The 
test tubes were then rotated in end-over-end fashion overnight at room temperature. The 
tubes were then placed on a magnetic separator and the supernatant was drawn off and 
discarded. The resulting beads were washed with a wash buffer consisting of 50 mM 
phosphate buffer, pH 7.4, 0.01% Tween 20, 1% bovine serum albumin, 0.1% sodium 
azide, 150 mM sodium chloride, then again subjected to magnetic separation, and 
suspended in a storage buffer consisting of 50 mM phosphate buffer, pH 7.4, 5% 
glycerol, 1% bovine serum albumin, OA 0 / sodium azide, 150 mM sodium chloride. 
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Procedure: 

1. 100 ^iL each of five of patient samples (diluted 1 :10 in wash buffer), of 
known CMV, HSV2 and RUB antibody status, were added to 12 x 75 mm 
polypropylene test tubes. 

2. To each tube was added 100 \xL of a mixture of CMV, HSV2 and RUB 
antigen-coated particles (described in Example 1) diluted in wash buffer. 

3 . The tubes were vortexed at ambient temperature for 1 5 minutes. 

4. After vortexing, 800 yL of wash buffer was added to each tube. 

5. The tubes were placed in a magnetic separator for 5 minutes and the liquid 
phase removed. 

6. Steps 4 and 5 were repeated, but with 1000 |iL of wash buffer. 

7. 200 \iL of a 1 :300 dilution of anti-human IgG-phycoerythrin conjugate 
(Chemicon International Inc., Temecula, California, USA) was added. 

8. The tubes were vortexed at ambient temperature for 15 minutes. 

9. After this time, the samples were injected into a flow cytometer (Bryte 
HS, Bio-Rad Laboratories, Inc., Hercules, California, USA) equipped with 
a xenon arc lamp. 

The results are summarized in Table II below. The data show that the positive 
samples had increased fluorescence relative to the negative samples. Testing of samples 
containing only RUB shows that essentially the same results are obtained for a 
particular sample whether it is assayed with only one particle size directed towards a 
single analyte (RUB) or with particles of different sizes, each size being directed towards 
a different analyte. 
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TABLE II 



Test Results 



Sample 


Antibody Status 


Relative Linear Fluorescence Units 


CMV 


HSV2 


RUB 


CMV 


HSV2 


RUB 


CN6 


+ 




+ 


14 


7 


155 


CN8 


+ 




+ 


16 


6 


181 


CN12 






+ 


5 


7 


240 


CN15 






+ 


5 


6 


329 


23 




+ 




5 


45 


43 



We further declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001, and 
that such willful false statements may jeopardize the validity of the patent to which this 
verified states is directed. 




Michael I. Watkins 



Date: 



TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, 8 th Floor 
dan rrancisco, v^auiuriiia 7*ti i i-Jojt 



Richard B. Edwards 
Date: 




Tel: (415) 576-0200 
Fax: (415) 576-0300 
JA:ja 



SF 1447748 v1 
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TABLE H 



Test Results 



Sample 


Antibody Status 


Relative Linear Fluorescence Units 


CMV 


HSV2 | 


RUB 


CMV 


HSV2 RUB 


CN6 


+ 




+ 


14 


7 155 


CN8 


+ 




+ 


16 


6 181 


CN12 






+ 


5 


7 240 


CN15 






+ 


5 


6 329 


23 




+ 




5 


45 43 



We further declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001, and 
that such willful false statements may jeopardize the validity of the patent to which this 
verified states is directed 



Michael I. Watkins 




Date: 



TOWNSEND and TOWNSEND and CREW LLP 

Two _Embarcadero Center, 8 th Floor 

San irancisco, California 94111-3334 

Tel: (415) 576-0200 

Fax: (415) 576-0300 

JA:ja 



Richard B. Ed 
Date; / //f/£)T> 
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Spherotec 




Inc. 



1840 Industrial Dr. Suite 270 
UbertyvUle. Illinois 60048 
Td : (708)6806922 
Fax : (706)6808927 



TECHNICAL DATA 



PRODUCT: SPHERO™ Carboxyl Magnetic Particles, 4.0-4.5 |im 

(U. S. Pater.t No. 5.091.206) 

CAT, NOu CM-40-10 



LOT NO.: 101 

size? 10 ml 

PARTICLE CONIC: 2.5% W/V 
PRESERVATIVE: 0.05% Sodium Azide* 

Room Temperature 
Do not freeze. 



STORAGE: 
CAU 



ami 



To achieve optimum particle suspension, resuspend by 
vortexing before use. 



sem ANALYSIS: Magnification: 1000X. Mean Diameter 4.35 jim 




• WARNING: Sodium Azide can react with Cu and Pb in plumbing to form 
explosive metal azides. Rush this reagent down drains with copious 
amounts of water. 

NOTE: FOR RESEARCH APPLICATIONS ONLY. NOT FOR DIAGNOSTIC USE 
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Inc. 



1840 Industrial Dr. Suite 270 
Llbertyvllle. Illinois 60048 
Id : (708)6808922 
Pax : (708)6808927 



TECHNICAL DATA 



PRODUCT: SPHERO™ Carboxyl Magnetic Particles, 3.0-3.9 |im 

(U. S. Patent No. 5,091 .208) 

CAT. NO.; CM-30-10 



i or no.! 101 
przE! 10 ml 

pARTOPCONC.: 2.5% w/v 

pppfiFRVATTVE; 0.05% Sodium Azide* 



STORAGE; 
pAU 

NOTE: 



Room Temperature 
' Do not freeze. 

To achieve optimum particle suspension, 
vortexing before use. 



owXir)(*.is)* 

» /.2jO X lO'fBr^Je^^ 4 - t 

i, resuspend by 



t qpm analysis: Magnification: 1000X. Mean Diameter. 3.18 um 




• warning: Sodium Azide can react with Cu and Pb In plumbing to form 
explosive metal azldes. Rush this reagent down drains with copious 
amounts of water. 

• 

. eno qcccAnrw appi m.ATinNS ONLY. NOT FOR DIAGNOSTIC USE 
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Bio-Rad Labs 

4000 Alfred Nobel Drive 

Hercules, CA 94547 

USA 



SINTEF Applied Chemistry 

Address: 

N-7Q34 Trontihdtm, 

NORWAY 

Location: 

Sam Salands val 2A 
Telephone: 
+47 73 59 28 73 
Fax: 

44773 59 69 98 

Enterprise No.: 

NO 948 007 029 MVA 



Att Dr.MikeWatkins 



Your ret j 



Our rel.: 



Director** 

+4773592815 



Trondhelm, 



w r 



H MAGNETIC MICROSPHERES 
DearDr. Watkins, 

R-509: lOjim porous, superparamagnetic particles L . 

surface area: 89m7g 

iron content: 17.9% Fe/g particles _ - Q ^ , 

(in the form of magnetite Fe,0 4 and/or maghemxte Y-Fe.O,) ^ ^C^- 
nug ^csusceptibmtr.l2.10 4 cgse %f ^^^»(x^ m ^ 9 

We have several types MM ^^^f^oS ^l^d 
serves as pore filler <-* compact. ^^^^Lpose. Shortly told, we can vary the 

and the size. 

^ u n,, m >v..r R-509 in your further correspondence concerning these 
Please use always our particle number R-3iw in your uuu* 

particles. 

We » looktas ftrwd » h=ar about your «p«i«c« with >he» m^nedc bead,. 

Yours sincerely 
SINTEF Applied Chemistry 

RuthSchmid 
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Spherotec 




Inc. 



1840 Industrial Dr. Suite 270 
Llbertyville. minols 60048 
la : (70S) 6808922 
flax : (708)6808927 



TECHNICAL DATA 



PRODUCT: SPHERO™ Carboxyl Magnetic Particles, 4.0-4.5 \un 

(U. S. Patent No. 5,091,206) 

CAT, NO; CM-40-10 



LOT NO.: 101 

SIZE 10 ml 
PARTICLE flQNC.; 2.5% W/V 
PRESERVATIVE: 0.05% Sodium Azide* 

Room Temperature 
Do not freeze. 



STORAGE: 
CAL 

NPT£ 



fir f *^iW*M 



To achieve optimum particle suspension, resuspend by 
yortexing before use. 



SEM ANALYSIS: Magnification: 1 000X. Mean Diameter 4.35 jim 




•WARNING: Sodium Azide can react with Cu and Pb in plumbing to form 
explosive metal azides. Rush this reagent down drains with copious 
amounts of water. 

NOTE: FOR RESEARCH APPLICATIONS ONLY. NOT FOR DIAGNOSTIC USE 
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Spherotec 




Inc. 



1840 Industrial Dr. Suite 270 
Ubertyvllle. Illinois 60048 
Tel : (708)6808922 
Fax : (706)6808927 



TECHNICAL DATA 



EB 
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SPHERO™ Carboxyl Magneto Particles, 3.0-3.9 Jim 
(U. S. Patent No. 5,091,206) 

CAT. NO.: CM-30-10 



I flTTNO.: 101 
SIZE: 10 ml 
PARTTOLEI CONO.: 
PRFRPRVAT1VE: 
STORAGE: 

mi 



i thanks -.nlo ui-^^l-P^ 

0.05% Sodium Azide* . p\(e.ndhf) 

Room Temper* a****"** 
Do not freeze. - ' - 



To achieve optimum particle suspension 
vortexing before use. 



i, resuspend by v 



fPM analysis: Magnification: 1000X. Mean Diameter 3.18 jim 




• WARNING: Sodium Azide can react with Cu and Pb in plumbing to form 
explosive metal azides. Rush this reagent down drains with copious 
amounts of water. 

NOTE FOR RESEARCH APPLICATIONS ONLY. NOT FOR DIAGNOSTIC USE 
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Bio-Rad Labs 

4000 Alfied Nobel Drive 

Hercules, CA 94547 

USA 



SINTEF Applied Chemistry 
Address: 

N~7034 Trcndheim, 

NORWAY 

Location: 

S«m Salands vel 2A 
Telephone: 
♦4773 59 28 73 
Fax: 

♦4773 59 6995 

Enterprise No: 

NO 948 007 029 MVA 



Att: Dr.MikeWatkins 



Yourrafj 



Ourrst.: 



Direct Ibis: 
I 44T73592815 



Trondhslflw 



|- MAGNETIC MICROSPHERES 



V* 



DearDr.Watkins, 

P.ea* find enciosed SOn* o, uucoated tnagnedc panic.es wub ft. foliowing 
R-509* ^ " i»^manmflffnftric narticlcs * 



lOjun porous, superparamagnetic particles 
surface area: 89mVg 

iron content 17.9% Fe/g particles . - n , 

(in the form of magnetite FeA ™V° r *aghemite T-FeA) ^ dfl o^ 
mag nettesusceptibuity: 12.10* cgse ^fs*^W * M(W2f H *9 

Wehaveseveraltypesofc^^ 

serves as pore filler (-> compact, smooth ^^^^se. Shortly told, we can vary the 
and the size. 

Ptease use always our parade numb* R-509 in your tamer coocspo.dc.ee concerning these 
We are looking forward to hear about your experiences wuh these magnetic beads. 



Yours sincerely 

SINTEF Applied Chemistry 



RuthSchmid 
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